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Page 1, left column, lines 3 to 6 
2. What is claimed is: 

A silver halide photographic antifoggant characterized in that the 
antifoggant is a gelatin having an antifoggant residue as a partial structiure. 

Page 2, upper right column, line 1 to page 7, lower right column, line 

5 

[Object of the Invention] 

The present invention has been proposed in consideration of the 
above-described circumstances, and the first object thereof is to provide a 
silver halide photographic antifoggant that can maintain its stable 
photographic properties and can prevent the occurrence of fogging even if 
the light-sensitive material is preserved for a certain period of time at a 
high temperature or at both a high temperature and a high humidity. 

The second object thereof is to provide a silver halide photographic 
antifoggant that does not cause lowering of the sensitivity or deterioration 
of the contrast. 

The third object thereof is to provide a silver halide photographic 
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antifoggant that can significantly reduce the occurrence of fogging when 
developed by a high-temperature and high-speed process, especially 
developed at a temperature of 30X^ or higher. 

The fourth object thereof is to provide a silver halide photographic 
antifoggant that does not lower its activity of the developing solution even if 
the replenishing amount of the developing solution is reduced. 

[Structure of the Invention] 

The above-descried objects of the present invention can be achieved 
with an antifoggant that is prepared in the form of gelatin having an 
antifoggant residue as a partial structure. (The antifoggant will be 
referred to as the compound of the present invention in some cases 
hereinafter.) 

The present invention will now be described in further details. 

The compound according to the present invention, represented by 
general formula [I] is prepared by the method of binding a gelatin and an 
antifoggant together, which may be of an arbitrary type as long as it does 
not significantly deteriorate the properties of the antifoggant. 

Specific examples of the binding method are discussed in detail in a 
text called "Chemical Modification of Collagen and Gelatin" by Harukazu 
TOYODA, Yasumasa NAGAMI: Hisou Kagaku 30 (l), 3 (1984). Typical 
examples of these methods will now be listed. 

1) A method in which a -amino group of an amino-terminal amino 
acid at a pol3rpeptide chain of gelatin or e -amino group of a side chain of a 
lysine or hydroxylysine residue is reacted with a carboxyl group, an 
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alkoxycarbonyl group, an aryloxycarbonyl group, chloroformyl group, a 
chlorosulfonyl group, an isocyanate group, an isothiocyanate group, or a 
chlorocarbonyloxy group, which is bonded to the antifoggant, so as to form 
an amino bond, a sulfonamide bond, a ureide bond, a thioureide bond or a 
urethane bond. 

2) A method in which a carboxyl group bonded to a main chain or a 
side chain of a gelatin, that is, an a -carboxyl group of a carboxyl-terminal 
amino acid of a pols^peptide chain of a gelatin, P -carboxyl group of a side 
chain of aspartic acid residue, or y -carboxyl group of a side chain of 
glutamic acid residue is affected with water-soluble carbodiimide so as to 
activate the carboxyl group, and then the activated carboxyl group is 
reacted with an amino group or hydroxyl group bonded to an antifoggant, 
thereby forming an amide bond or an ester bond. 

3) A method in which an amino group and a carboxyl group or a 
hydroxyl group, bonded to a main chain or a side chain of a gelatin, are 
joined together via a compound having a two reactive groups, represented 
byXi-LX2. 

In this formula, and X2 each represent a carboxyl group, an 
alkoxycarbonyl group, an aryloxycarbonyl group, chloroformyl group, a 
chlorosulfonyl group, an isocyanate group, an isothiocyanate group, a 
chlorocarbonyloxy group, an arylcarbonyloxy group, a hydroxy group, an 
amino group, fluorine atom, chlorine atom, bromine atom, iodine atom, an 
alkylsulfonyloxy group or an arylsulfonyloxy group, and L represents a 
divalent coupling group, for example, a substituted or unsubstituted 



-28- 



THIS PAGE BUMKios"- 



alkylene group, a substituted or unsubstituted arylene group, or a 
substituted or unsubstituted heterocyclic group. 

Examples of the method of activating a carboxyl group are- a method 
which uses a condensation agent of a water-soluble carbodiimide such as 
N,N'-dicyclohexylcarbodiimide (DCC), 
l"ethyl-3-(3-dimethylaminopropyl)carbodiimide (EDD), 

l-cyclohexyl-3-(2-morphorinyl-4-eyD carbodiimide -metho-p-toluenesulfonic 
acid (CMC) or l-benzyl-3-(3-dimethylaminopropy0 carbodiimide (BDC), or 
an agent such as N-eyl-5-phenylisoxazolium-3'-sxilfonate (a product of 
Woodward Reagent Co.); an active ester method which uses 
pentachlorophenylchloroacetate (TCA OPCP), p nitrophenyltrifluoroacetate 
(TFA-OPNP) and p-nitrophenylchloroforsote; an acid chloride method which 
uses thionyl chloride. 

Preferable specific examples of the anifoggant residue (FI) in the 
compound of the present invention will now be presented while illustrating 
the structure of the antifoggant; however the present invention is not 
limited to these structures. 

It should be noted that, of these antifoggants, those containing an 
amino group or hydroxyl group each become an antifoggant residue (FI) as a 
hydrogen atom (proton) is removed from the amino group or hydroxyl group 
of each antifoggant. On the other hand, those having a carboxyl group 
each become an antifoggant residue (FI) as -OH (hydroxyl group) is 
removed from the carboxyl group. 
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(Chemical formtilae of compound examples 1 to 85 are omitted.) 

Examples of synthesis of the compound of the present invention will 
now be presented. It should be noted here that other compoimds can be 
synthesized in a similar manner. 

Synthesis Example '1 (Example- 1) 

500 mg of 4 hydroxy-6-methyM,3,3a,7-tetraazaindene-2-carbonic 
acid (Compound Example-4) was dissolved into 200 ml of water, and the pH 
value was adjusted to 4.5. 

Next, 500 mg of l-ethyl-3-(3-dimethylaminopropyD-carbodiimide 
hydrochloride was added to the solution and let the mixture react for 30 
minutes while maintaining the pH value at 4.7. After that, 150 ml of a 
5%-gelatin solution (O.lM-phospholic acid bxiflfer, pH of 8.0) was further 
added to the mixture and then the mixture was stirred for 2 hours at a 
temperature of 40*C After the reaction, the resultant was subjected to 
dialysis and ultrafiltration to condense it, and then fireeze-dried, thus 
obtaining 6.2 g of a target material. The introduction rate of 
4-hydroxy6-methyM,3,3a,7-tetraazaindene-2-carbonic acid to the gelatin 
was 1.3% by weight. 

Synthesis Example-2 (Example-2) 

300 mg of 2-mercapto-5 amino l,3,4-thiadiazol (Compound 
Example-61) was dissolved into 200 ml of water, and the pH value was 
adjusted to 4.5. 

Next, 500 mg of l-ethyl-3-(3-dimethylaminopropyl)-carbodiimide 
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hydrochloride was added to the solution and let the mixture react for 30 
minutes while maintaining the pH value at 4.7. After that, 150 ml of a 
5%-gelatin solution (O.lM-phospholic acid buffer, pH of 8.0) was further 
added to the mixture and then the mixture was stirred for 2 hours at a 
temperature of 40'C. After the reaction, the resultant was subjected to 
dialysis and ultrafiltration to condense it, and then freeze-dried, thus 
obtaining 5.7 g of a target material. The introduction rate of 
2-mercapto-5-amino-l,3,4-thiadiazol to the gelatin was 1.3% by weight. 
Synthesis Example-3 (Example-3) 

400 mg of 4-(5-mercapto-l-tetrazolyl)benzoic acid (Compound 
Example 38) was dissolved into 200 ml of a 1%-aqueous solution of sodium 
hydroxide, and the pH value was adjusted to 4.5. 

Next, 500 mg of l-ethyl-3-(3-dimethylaminopropyl) carbodiimide 
hydrochloride was added to the solution and let the mixture react for 30 
minutes while maintaining the pH value at 4.7. After that, 150 ml of a 
5%-gelatin solution (O.lM phospholic acid buffer, pH of 8.0) was further 
added to the mixture and then the mixture was stirred for 2 hours at a 
temperature of 40*C After the reaction, the resultant was subjected to 
dialysis and xiltrafiltration to condense it, and then freeze-dried, thus 
obtaining 4.7 g of a target material. The introduction rate of 
4-(5-mercapto-l-tetrazolyl)benzoic acid to the gelatin was 1.4% by weight. 

Synthesis Example-4 (£xample-4) 

430 mg of y -[l (2-mercapto)imidazolyl]) propionic acid (Compound 
Example 59) was dissolved into 200 ml of a 1%-aqueous solution of sodium 
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hydroxide, and the pH value was adjusted to 4.5. 

Next, 500 mgof l ethyl-3-(3-dimethylamiiiopropyl) carbodiimide 
hydrochloride was added to the solution and let the mixture react for 30 
minutes while maintaining the pH value at 4.7. After that, 150 ml of a 
5%-gelatin solution (O.lM-phospholic acid buffer, pH of 8.0) was further 
added to the mixture and then the mixture was stirred for 2 hours at a 
temperature of 40*C. After the reaction, the resultant was subjected to 
dialysis and ultrafiltration to condense it, and then freeze-dried, thus 
obtaining 4.7 g of a target material. The introduction rate of 7 
-[l-(2-mercapto)imidazolyl]) propionic acid to the gelatin was 1.2% by 
weight. 

The compounds of the present invention can be used each as an 
antifoggant, and it can be contained in at least one layer of a hydrophilic 
layer of the light*sensitive material (for example, a silver halide emulsion 
layer and a non-light-sensitive hydrophilic colloidal layer (an intermediate 
layer, filter layer, anti-halation layer, protective layer, underlsdng layer, etc.). 
Preferably, it should be contained at least one of the silver halide emulsion 
layer and the hydrophilic colloidal layer adjacent thereto, and here the 
silver halide emulsion layer is particxilarly preferable. 

The amount of addition of the compound of the present invention is 
not uniform depending on the type of light-sensitive material or compound; 
however, in the case of the silver halide emulsion layer, the amount of the 
compound to be added should preferably be in a range of 0.1 mg to 1.00 mg 
pre mole of silver halide, and more preferably, in a range of 10 mg to lOg. 
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On the other hand, the amount of the compound to be added to the 
non-light-sensitive hydrophilic colloidal layer should preferably be in a 
range of 0.1 mg to 50 mg pre 1 m2 of coating, and more preferably, in a 
range of 10 mg to 5 mg. 

These compounds are dissolved into water or a hydrophilic organic 
solvent (such as methanol or dimethylformaldehyde) and then added to a 
desired structural layer. The timing for adding the compound of the 
present invention is during the chemical ripening, after the completion of 
the chemical ripening and/or immediately after the application of the 
emulsion. A preferable timing is after the completion of the chemical 
ripening of the silver halide emulsion. 

Page 9, upper left column, line 1 to page 17, upper left column, line 7 
[Examples] 

The present invention will now be described in more detail with 
reference to actual cases. It should be noted that these cases are merely 
examples and therefore the present invention is not limited to these 
examples. 

Example -1 

A high- sensitivity negative silver bromoiodide emulsion containing 
silver iodide at 3.0% by molar was subjected to chemical ripening by gold 
and sulfur sensitizing methods until the maximum sensitivity is obtained, 
and then 4-hydroxy-6-methyM,3,3a,7-tetraazaindene was added to the 
sensitized emulsion at a ratio of 1.0 g per every 1 mole of silver halide, in 
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order to stop the ripening. 

Thus obtained emulsion was divided into thirteen portions. One of 
them was used directly as a blank sample. To the other samples, the 
compounds of the present invention and comparative compounds were 
added as listed in FIG. 1 provided below, and were sufGciently adsorbed 
thereto. After that, an appropriate amount of saponin serving as a coating 
aid and an appropriate amount of formalin serving as a film hardener were 
added to the samples, thus obtaining coating emulsions. 

These coating emulsions were respectively applied onto underlaid 
polyester bases uniformly at an amount of silver of 3 g/m2, and then the 
resultants were dried, thus obtaining 13 tjrpes of samples (No. 1 to No. 13). 

Photographic materials prepared as above were used as firesh 
samples, and from them, forcibly deteriorated time lapse samples of those 
left for 3 days at room temperature, those left at a temperatiu-e of SS^C, and 
those left at a temperature of 50*C and a relative humidity of 80% or less, 
were prepared. 

After that, the samples were exposed with an ordinary symmetry 
wedge, and then developed with the following processing solution [A] at a 
temperature of 35'C for 30 seconds for fixing. Subsequently, they were 
washed with water and dried, and then measured in terms of sensitivity. 

Processing solution [A] (black and white photographic light-sensitive 
material developing solution) 

1 -phenyl- 3 -pirazolidone 1.5 g 

hydroquinone 30 g 
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5-nitroiiidazol 0.25 g 

potassium bromide 5 g 

anhydrous sodium sxilfite 55 g 

potassium hydroxide 30 g 

boric acid 10 g 

glutaraldehye (25%) 5 g 



water to make an entire amoimt 1 L 

The obtained results were as summarized in TABLE 1 provided 

below. 

It shoiild be noted that the fogging value was that obtained after 
subtracting the base density and the sensitivity was expressed in a relative 
sensitivity with reference to that of the blank sample (No. l) of the emulsion 
of the present invention that was left naturally for 3 days, assumed 100. 
Further, y was expressed by the slope of a straight Hne portion on the 
characteristic curve. 
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As is clear from TABLE 1 above, all of the samples according to the 
present invention exhibited reduction of the occurrence of fogging despite 
those sever storage conditions, and thus the results indicate that the 
stability while storing films has been improved. 

Example-2 

A high- sensitivity negative silver bromoiodide emulsion was 
subjected to chemical ripening by gold and siilfur sensitizing methods until 
the maximum sensitivity is obtained by the same method as in Example 1. 

Then, as a green-sensitive sensitizing dye, an appropriate amount of 
anhydro-5,5'-diphenyl-9-ethyl-3,3'-di- y 

-sulfopropyloxacarbocyaninehydroxide sodium salt was added, and thus a 
green-sensitive silver halide emulsion was prepared. 

Next, as a magenta coupler, 80 g of 
l-(2,4,8-trichlorophenyl)"3-[3-(2,4-di-t-amylphenoxyacetoamide)benzamidel- 
5-pyrazolone was measured per every 1 mole of silver halide, and as a 
colored magenta coupler, 2,5 g of 

l-(2,4,6-trichlorophenyl)-4-[l-naphthylazo]-3-(2-chloro-5-octadecenylsuccinei 
mideanilino)- 5 -pyrazolone was also measured per every 1 mole of silver 
halide. Then, 120 g of tricresylphosphate and 240 mg of ethyl acetate were 
mixed with the above-measured couplers and the mixture was dissolved 
while heating. Next, a coupler solution emulsified and diffused in a 
solution made of 5 g of sodium triisopropylnaphthalene sulfonate and 550 
ml of a 7.5%-gelatin aqueous solution, was added to the above -prepared 
emiQsion. 
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Thus obtained emulsion was divided into portions. One of them 
was used directly as a blank sample. To the other samples, the compounds 
of the present invention and comparative compoimds were added as listed 
in FIG. 2 provided below, and were sufficiently adsorbed thereto. After 
that, an appropriate amount of 2-hydroxy-4,6-dichlorotriazin sodium 
serving as a gelatin hardener were added to the samples evenly, thus 
obtaining coating emulsions. 

These coating emulsions were respectively applied onto underlaid 
triacetate films uniformly at an amount of silver of 3 g/m2, and then the 
resultants were dried, thus obtaining samples (No. 14 to No. 24). 

Thus obtained film samples were subjected to similar forcibly 
deterioration tests to those of Example 1, and then the samples were 
exposed with an ordinary wedge method. After that, they were developed 
in color by following the following color film processing steps. 

The results of color sensitometry obtained from the obtained pieces 
were summarized in TABLE 2 below. 

It should be noted that the fogging value was that obtained after 
subtracting the base density, and the sensitivity was expressed in a relative 
sensitivity with reference to that of the blank sample (No. l) of the emulsion 
of the present invention that was left naturally for 2 days, assumed 100. 
Further, y was expressed by the slope of a straight line portion on the 
characteristic curve. 

Processing Steps [Process temperatvire SS'C] Process time 

Color development 3 min. 15 sec. 
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Bleaching 

Water-washing 

Fixing 

Water-washing 

Stabilization 

Drying 



6 min. 30 sec. 
3 min. 15 sec. 
6 min. 30 sec. 
3 min. 15 sec. 
1 min. 30 sec. 



The compositions of the respective processing solutions used in each 
step were as follows- 

[Color development solution] 

4-amino-3-methyl-N-ethyl-N-(^ -hydroxyethyl)" aniline sulfate 



4.75 g 

Anhydrous sodium sidfite 4.25 g 

Hydroxylamine 1/2 sulfate 2.0 g 

Anhydrous potassium carbonate 37.5 g 
Sodium bromide 1.3 g 

Trisodium nitrolotriacetate 

(monohydrate) 2.5 g 

Potassium hydroxide 1.0 g 

Water to make 1 litter 



Then, pH was adjusted to 10.6 using sodium hydroxide. 
[Bleaching solution] 

Ammonium Fe ethylenediaminetetraacetate 100.0 g 
Diammonium ethylenediaminetetraacetate 10.0 g 
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Ammonium bromide 150.0 g 

Glacial acetic acid 10.0 g 
Water to make 1 litter 

Then, pH was adjusted to 6.0 using ammonia water. 
[Fixing solution] 

Ammonium thiosulfate 175.0 g 

Anhydrous sodimn sulfite 8.6 g 

Sodium methasidfite 2.3 g 
Water to make 1 litter 

Then, pH was adjusted to 6.0 using acetic acid. 
[Stabilization solution] 

Formalin (37% aqueous solution) 1.5 ml 

Konidax (a product of Konica) 7.5 ml 
Water to make 1 litter 
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As can be understood from the results summarized in TABLE 2, the 
compounds of the present invention exhibited, as compared to the 
conventionally known compounds, high antifogging properties without 
decreasing the sensitivity in the forcibly deteriorating tests carried out at 
high temperature and high humidity. 

Example -3 

Layers of the compositions specified below were provided in the 
order on a cellulose triacetate film support, and thus a multi-layer color 
light-sensitive material sample was manufactured. It should be noted that 
the silver halide emulsion layers of the third, fourth, sixth, seventh, ninth 
and tenth layers used silver bromoiodide emulsions having silver iodide 
contents specified in the table below. 



Layer arrangement: 



Agl mol% 



Low-speed red sensitive layer 
High-speed red sensitive layer 
Low- speed green sensitive layer 
High-speed green sensitive layer 
Low- speed blue sensitive layer 
High-speed blue sensitive layer 



5.0 
4.0 
4.0 
5.0 
6.0 
6.0 



Layer 1- Antihalation layer 

Gelatin containing black colloidal silver 
Layer 2- Interlayer 

Gelatin layer 
Layer 3" Low-speed red-sensitive emiilsion layer 
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Silver bromoidoide emulsion 
Amount of coated silver ... 1.79 g/m2 
Sensitizing dye I ... 6 x 10'^ mole per 1 mole of silver 
Sensitizing dye II ... 3 x lO'^ mole per 1 mole of silver 
Coupler A ... 0.06 mole per 1 mole of silver 
Coupler C ... 0.003 mole per 1 mole of silver 
Coupler D ... 0.003 mole per 1 mole of silver 
Amount of coated tricresylphosphate 0.3cc/m2 

Layer 4- High-speed red-sensitive emulsion layer 
Silver bromoidoide emulsion 
Amount of coated silver ... 1.4 g/m^ 
Sensitizing dye I ... 3 x 10"^ mole per 1 mole of silver 
Sensitizing dye II ... 1.2 x 10"^ mole per 1 mole of silver 
Coupler F ... 0.0125 mole per 1 mole of silver 
Coupler C ... 0.0016 mole per 1 mole of silver 
Amount of coated tricresylphosphate 0.2cc/m2 

Layer 5- Interlayer 

Same as Layer 2 

Layer 6- Low-speed green-sensitive emulsion layer 
Silver bromoidoide emidsion 
Amount of coated silver ... 1.0 g/m2 
Sensitizing dye I ... 3 x 10" ^ mole per 1 mole of silver 
Sensitizing dye II ... 1 x 10"^ mole per 1 mole of silver 
Coupler B ... 0.08 mole per 1 mole of silver 
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Coupler M ... 0.008 mole per 1 mole of silver 
Coupler D ... 0.0015 mole per 1 mole of silver 
Amount of coated tricresylphosphate 1 .4cc/m2 
Layer 7- High-speed green-sensitive emulsion layer 
Silver bromoidoide emulsion 
Amount of coated silver ... 1.6 g/m^ 

Sensitizing dye III ... 2.5 x 10'^ mole per 1 mole of silver 

Sensitizing dye IV ... 0.8 x 10"5 mole per 1 mole of silver 

Coupler B ... 0.02 mole per 1 mole of silver 

Coupler M ... 0.003 mole per 1 mole of silver 

Amount of coated tricresylphosphate 0.8cc/m2 
Layer 8- Yellow filter layer 

Gelatin layer containing yellow colloidal silver in its gelatin aqueous 
solution. 

Layer 9- Low-speed blue-sensitive emulsion layer 
Silver bromoidoide emulsion 

Amount of coated silver ... 0.5 g/m^ 
Coupler Y ... 0.125 mole per 1 mole of silver 
Amount of coated tricresylphosphate 0. Icc/m2 
Layer 10- High-speed blue -sensitive emulsion layer 
Silver bromoidoide emidsion 

Amount of coated silver ... 0.6 g/m^ 
Coupler Y ... 0.04 mole per 1 mole of silver 
Amount of coated tricresylphosphate 0. Icc/m^ 
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Layer 11- Protective layer 

Coated with a gelatin layer containing polymethylmethacrylate 

grains (having a diameter of 1.5 ju m) 

The couplers used in these layers were prepared by the following 

manner. That is, in each case, the coupler was first added to a solution of 

tricresylphosphate and ethyl acetate, and then sodium p-dodecylbenzene 

sxdfonate serving as a emulsifying agent was added to the mixture. The 

mixture was then heated to dissolve these additives. After that, the 

mixture was further mixed with a heated 10% gelatin solution, and then 

emulsified with a colloid mill. 

To these layers, a gelatin hardener and a surfactant were added in 

addition to the above-described compositions. 

The sample prepared by the above-described manner was used as a 

blank sample (No. 25). 

Compounds used to prepare the samples are- 
Sensitizing dye I • Anhydro-5,5'-dichloro-3,3'-di-(y 

-sulphopropyl)'9-ehtyl-thiacarbocyaninehydroxide *p3nridium salt. 
Sensitizing dye II - Anhydro-9-ehtyl-3,3'-di-(y 

-sulphopropyl)"4,5,4',5'-dibenzothiacarbocyaninehydroxide • triethylamine 

salt 

Sensitizing dye III • Anhydro-9-ethyl-5,5'-dichloro-3,3*-di-( y - 
sidphopropyl) oxacarbocyaninehydroxide • sodium salt 

Sensitizing dye IV : Anhydro-5,6,5',6'-tetrachloro-l,l'-diethyl-3,3'-di- 
(jS -[i3 -(7 -sulphopropoxy) ethoxy]-ethylimidazolocarbocyaninehydroxide* 
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sodium salt 



(Chemical formiilae of couplers A-D, F, M and Y are omitted.) 

It should he noted that the emulsion layers of the blank samples 
used in the present invention were obtained in the following manner. That 
is, the above-specified sensitization dyes were added, and then 1 g of 
conventionally known 4-hydroxy-6-methyl-l,3,3a,7-tetrazaindene serving as 
a ripening stopper was added per every 1 mole of silver halide, thus 
obtaining blank emulsions. 

Next, the antifoggants of the present invention and comparative 
foggants were added as listed in FIG. 2 provided below, and were 
sufficiently adsorbed thereto. After that, the couplers, tricresylphosphate, 
etc. were added in the above described manner, and an appropriate amount 
of 2-hydroxy-4,6-dichlorotriazin sodium serving as a hardener were added to 
the samples for adjustment. Then, seven types of samples, that is, 
multi-layer coatings, were obtained (No. 26 to No. 32). 

Thus obtained mtdti-layer color light-sensitive materials were 
subjected to similar forcibly deterioration tests to those of Example 2, and 
then the samples were exposed with an ordinary wedge method. After that, 
they were developed in color by following the color film processing steps of 
Example 2. 

The results of color sensitometry obtained from the obtained pieces 
were summarized in TABLE 3 below. 
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It should be noted that the fogging value was that obtained after 
subtracting the base density, and the sensitivity was expressed in a relative 
sensitivity with reference to that of each of the red- sensitive layer, 
green'sensitive layer and blue-sensitive layer of the blank sample (No. 25) 
that was left naturally for 2 days, assumed 100. 
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From the results shown in FIG. 3, the samples of the present 
invention each exhibited a good balance between the light-sensitive layers 
and high antifogging properties without decreasing the sensitivity even in 
the multi-layer color light-sensitive material, despite its severe storage 
condition and high temperature condition of 30X^ or higher. 

Example 4 

Each of the samples No. 26 to No. 32 obtained above was subjected 
to appropriate exposure, and then to a running process in the following 
steps. 



Processing 


Processing 


Processing 


Replenish- 


stiep 


time 


temp . 


ment euaount 


Color 

de ve 1 opmen t. 


3 min. 15 sec. 




775101 


Bleaching 


45 sec. 




ISSml 


Fixing 


1 min . 45 sec . 




790ml 


Stabilization 


sec. 




775ml 


Dry 


1 min. 


40~70*C 





(The replenishment amount was a value per Im^ of light-sensitive 
material, and it was reduced to the replenishment amount of the color 

development solution up to then (that is, 1.6 L/m^ of light-sensitive 
material).) 

[Composition of Color development solution] 
Potassium carbonate 30 g 

Sodium acid carbonate 2.5 g 
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Potassium sulfite 



5 g 



Sodium bromide 



1-3 g 



Potassium iodide 



2 mg 



Hydroxylamine sulfate 



2.5 g 



Sodium chloride 



0,6 g 



4-amino-3-methyl-N-ethyl-N-(i3 -hydroxylethyO-aniline sulfate 



4.8 g 



Potassium hydroxide 



1.2 g 



Water to make 1 litter 

Then, pH was adjusted to 10.06 using potassium hydroxide or 
20% -sulfuric acid. 

[Composition of Bleaching solution] 
Ammonium Fe ethylenediaminetetraacetate 150 g 
Disodium ethylenediaminetetraacetate 10 g 

Ammonium bromide 150 g 

Glacial acetic acid 10 ml 

The above prepared color developing solution 200 ml 
Water to make 1 litter 

Then, pH was adjusted to 5.8 using ammonia water or glacial acetic 

acid. 

[Composition of fixing solution] 

Ammonium thiosulfate 150 g 

Anhydrous sodium sidfite 8.6 g 

Sodium methasvdfite 2.3 g 
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Disodium ethylenediaminetetraacetate 0.5 g 

Sodium carbonate 10 g 

The above bleaching solution 100 ml 
Water to make 1 litter 



Then, pH was adjusted to 7.0 using acetic acid and ammonium 

water. 

[Composition of stabilization solution] 
Formaldehyde (37% solution) 2 ml 

5-chloro-2-methyl-4-isothiazoline-3-one 0.05 g 

Emulgen 810 1 ml 

Sodium formaldehyde sulfite additive 2 g 

Water to make 1 litter 

Then, pH was adjusted to 7.0 using ammonium water and 
50%-svilfuric acid. 

[Composition of replenisher of color development solution] 



Potassium carbonate 40 g 

Sodium acid carbonate 3 g 

Potassium sulfite 7 g 

Sodium bromide 0.5 g 

Hydroxylamine sulfate 3.1 g 

Sodium chloride 0.6 g 

4-amino-3-methyl-N-ethyl-N-( i3 -hydroxyethyl) "aniline sidfate 

6.0 g 

Potassium hydroxide 2 g 
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Water to make 1 litter 

Then, pH was adjusted to 10.12 using potassium hydroxide or 
20% -sulfuric acid. 

[Composition of replenisher of bleaching solution] 
Ammonium Fe ethylenediaminetetraacetate 200 g 



Disodium ethylenediaminetetraacetate 2 g 

Ammonium bromide 178 g 

Glacial acetic acid 21 ml 
Water to make 1 litter 



Then, pH was adjusted to 5.6 using ammonia water or glacial acetic 

acid. 

[Composition of replenisher of fixing solution] 



Ammonium thiosulfate 200 g 

Anhydrous sodium svilfite 15 g 

Sodium methasulfite 3 g 

Disodium ethylenediaminetetraacetate 0.8 g 

♦ 

Sodium carbonate 14 g 
Water to make 1 litter 



Then, pH was adjusted to 6.5. The replenisher of the stabilization 
solution was the same as the above stabilization solution. 

The running process was carried out until a volume of color 
development replenisher solution twice as great as the volume of the color 
development tank was used for replenishment. With use of the color 
development solutions (B to H) obtained after the running process, the 
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following test was carried out. That is, in order to examine the degree of 
the inactivation of each sample, the sample No. 14 (color development 
solution A) was processed by the processing steps described in Example-2 
and the color development solutions were compared with reference to that 
in terms of the performance afber the rimning process. 

It should be noted that the sensitivity was expressed in a relative 
sensitivity with reference to that of the color development solution A before 
the running process, assumed 100. 

The results were summarized in Table 4. 



Table 4 



Color 

developing 

agen'b 


San^le No. used 
for running 
processing 


Fog 


Sensi- 
tivity 


GaxDxna. 


Coinp . 


A 


- (prior -to 
running) 


0.20 


100 


1.20 




B 


26 


0.19 


68 


0.89 




C 


27 


0.20 


74 


1.02 




D 


28 


6.19 


71 


0.93 


Inv. 


E 


29 


0.19 


98 


1.18 




F 


30 


0.18 


96 


1.20 




6 


31 


0.19 


97 


1.19 




H 


32 


0.20 


95 


1.17 
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As is clear from TABLE 4, the samples No. 26 to No. 28 that used 
the other antifoggants than those of the present invention exhibited 
significant inactivation of the color development solution due to the running 
process. On the other hand, the samples No. 29 to No. 32 that used the 
antifoggants of the present invention exhibited substantially no 
deterioration in the activation of the color development solution in spite of 
the running process. 
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